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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)E<] Responsive to communication(s) filed on 07/07/2003; 01/27/06; 06/01/06 . 
2a)D This action is FINAL. 2b)E3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) £3 Claim(s) 1^6 is/are pending in the application. 

4a) Of the above claim(s) . is/are withdrawn from consideration. 

5) [3 Claim(s) 6 is/are allowed. 

6) S Claim(s) 1_ is/are rejected. 

7) ^ Claim(s) 2z5 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) ^ The drawing(s) filed on 07/07/2003 is/are: a)D accepted or b)S objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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2.D Certified copies of the priority documents have been received in Application No. . 
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DETAILED ACTION 



Drawings 



1. 



Figures 1-5 should be designated by a legend such as -Prior Art- because only that 



which is old is illustrated as cited in under the description of the prior art section in original 

« * 

specification pages 1-9. See MPEP § 608.02(g). Corrected drawings in compliance with 37 
CFR 1 .121(d) are required in reply to the Office action to avoid abandonment of the application. 
The replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 
CFR 1 .84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in abeyance. 



obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claim 1 is rejected under 35 U.S.C. 103(a) as being qbvious over the admitted prior art in 
view of Sager et al. (U.S. 6,852,764). 

Re claim 1 , the admitted prior art discloses in Figures 1 -5 a method for improving 
processing efficiency of pipeline architecture with a processor (e.g. col. 1 paragraph 



Claim Rejections - 35 USC § 103 



2. 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 



[0004] as pipeline architecture), the processor (e.g. Figure 1 and first three lines of 
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paragraph [0005]) having: a first functional unit for executing a calculation task (e.g. part 
12 in Figure 1); a second functional unit for executing another calculation task (e.g. part 
14 in Figure 1); and a control unit (e.g. part 16 in Figure 1) electrically connected to the 
first and the second functional units for generating a plurality of control signals to control 
the first and the second functional units (e.g. paragraphs [0005-0006] wherein the control 
unit 16 generates two control lines to functional units 12 and 14 for orderly and properly 
execute calculation task as seen in lines 7-15 in paragraph [0005]); the method 
comprising: (a)executing a first calculation task with the first functional unit or the 
second functional unit (e.g. part 12 in Figure 1, calculation F in Figure 3 5 paragraph 
[0008], and lines 5-6 in paragraph [0005]); (b)determining an executing time period of a 
second calculation task (e.g. part 12 in Figure 1, calculation D in Figure 3, and paragraph 
[0008]) with the control unit (e.g. part 16 in Figure 1 and paragraph [0008]) according to 
the functional unit executing the first calculation task (e.g. paragraph [0006] as the first 
functional unit executes in one cycle and the second functional unit executes in two 
cycles, and Figures 4-5 wherein the F, D, R... calculation tasks are executed sequentially), 
an executing time period of the first calculation task (e.g. last four lines in paragraph 
[0007], paragraphs [0009] and [001 1], every task is executed in two cycles and the next 
calculation is waited for turn to be executed with stall cycle as necessary), (c)executing 
the second calculation task with the first functional unit (e.g. part 12 in Figure 1, 
calculation D in Figure 3, and paragraph [0008]) according to the executing time period 
of the second calculation task determined in step (b) (e.g. the controller unit 16 in Figure 
1 is scheduled or controlled when to execute the task accordingly). The admitted prior art 
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fails to disclose the determination of an execution time also depend on whether the 
second calculation task depends upon a result of the first calculation task. However, 
' Sager et al. disclose a pipeline architecture (e.g. abstract, col. 1 lines 33-63, and Figures 
1 -2) with the determination of an execution time also depend on whether the second 
calculation task depends upon a result of the first calculation task (e.g. col. 5 line 57 to 
col. 6 line 8 wherein the scheduler, for scheduling when to execute the instruction, will 
determine and verify the data dependencies from one instruction to another instruction 
before dispatch the next instruction in pipeline, and col. 5 line 50-58). Therefore, it 
would have been obvious to a person having ordinary skill in the art the time the 
invention is made to add a step of the determination of an execution time also depend on 
whether the second calculation task depends upon a result of the first calculation task as 
seen in Sager et al.'s invention into the admitted prior art's invention in pages 1-2 
because it would enable to efficiency utilize the pipeline of calculation which leads to 
higher pipeline throughput (e.g. col. 1 lines 25-32, col. 1 lines 40-56, col. 2 lines 33-44, 
col. 3 lines 7-11, and col. 1 1 lines 54-68). 

Allowable Subject Matter 

4. Claim 6 is allowed. 

5. Claims 2-5 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent* form including all of the limitations of the base claim and 
any intervening claims. 
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6. The following is an examiner's statement of reasons for allowance: 

The prior art of records fails to disclose or render an obviousness of a method for 
processing efficiency of pipeline architecture with a processor comprising: a control unit 
for controlling the first and the second functional units for executing first and second 
calculation task according to determination of executing time, wherein when the first 
calculation task is executed by the second functional unit within the first and the second 
time period and the second calculation task is executed by the first functional unit, if the 
second calculation task does not depend upon the result of the first calculation task, 
executing the second calculation task with the first functional unit within the second time 
period, if the second calculation task depends upon the result of the first calculation task, 
executing the second calculation task with the first functional unit within the third time 
period; when the first calculation task is executed by the first functional unit within the 
first time period and the second calculation task is also executed by the first functional 

* 

unit, if the second calculation task does not depend upon the result of the first calculation 
task, executing the second calculation task with the first functional unit within the second 
time period, if the second calculation task depends upon the result of the first calculation 
task, executing the second calculation task with the first functional unit within the third 
time period; and when the first calculation task is executed by the first functional unit 
within the second time period and the second calculation task is also executed by the first 
functional unit, executing the second calculation task with the first functional unit within 
the third time period as seen in dependent claim 2 and independent claim 6. 
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The found closest prior arts are the admitted prior art and Sager et al. (U.S. 
6,952,764). The admitted prior art in view of Sager et al. disclose a method for 
processing efficiency of pipeline architecture with a processor comprising: a control unit 
for controlling the first and the second functional units for executing first and second 
calculation task according to determination of executing time. However, the admitted 
prior art in view of Sager et al. fail to disclose the limitation of when the first calculation 
task is executed by the second functional unit within the first and the second time period 
and the second calculation task is executed by the first functional unit, if the second 
calculation task does not depend upon the result of the first calculation task, executing the 
second calculation task with the first functional unit within the second time period, if the 
second calculation task depends upon the result of the first calculation task, executing the 
second calculation task with the first functional unit within the third time period; when 
the first calculation task is executed by the first functional unit within the first time period 
and the second calculation task is also executed by ihe first functional unit, if the second 
calculation task does not depend upon the result of the first calculation task, executing the 
second calculation task with the first functional unit within the second time period, if the 
second calculation task depends upon the result of the first calculation task, executing the 
second calculation task with the first functional unit within the third time period; and 
when the first calculation task is executed by the first functional unit within the second 
time period and the second calculation task is also executed by the first functional unit, 
executing the second calculation task with the first functional unit within the third time 
period as seen in dependent claim 2 and independent claim 6. 
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Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 

■ 

disclosure. 

a. U.S. Patent No. 5,1 19,324 to Ahsan discloses an apparatus and method for 
performing arithmetic functions in a computer system. 

b. U.S. Patent No. 4,935,849 to Miranker discloses a chaining and hazard apparatus 
and method. 

c. U.S. Patent No. 6,965,906 to Dhablania discloses a converting negative floating- 
point numbers to integer notation without two's complement hardware. 

d. U.S. Patent No. 7,007,059 to Mohammed et al. disclose a fast pipelined 
adder/subtractor using increment/decrement function with reduced register utilization. 

e. U.S. Patent Publication No. 2004/01 1 1455 to Skull discloses a hybrid arithmetic 
logic unit. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chat C. Do whose telephone number is (571) 272-3721 . The 
examiner can normally be reached on M => F from 7:00 AM to 5:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chaki Kakali can be reached on (571) 272-3719. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Chat C. Do 
Examiner 
Art Unit 2193 

July 21, 2006 




